Aging as a multi-step process characterized by a lowering of entropy production leading the cell to a sequence of defined stages. II. Testing some predictions on aging human fibroblasts in culture.
The concepts of irreversible thermodynamics have been used in order to develop a theory of aging considered as a multi-step process leading the cell through a sequence of defined stages characterized by a lower level of entropy production and finally to a critical level of errors involving cell death (Toussaint et al., 1991). One of the predictions of this model is that external stresses which can be considered as fluctuations would accelerate the evolution of the cell from one state to the other according to the intensity of the stress. Seven morphotypes have been observed in the serially cultivated human fibroblasts, cells passing progressively from one morphotype to the other. In this paper, we experimentally tested the effect of two different molecules, tert-butylhydroperoxide and ethanol, in order to determine their influence on the shift from one morphotype to the other. When applied for a single period of time on cultivated cells, both molecules effectively showed a modification in the pattern of the different morphotypes which was dependent on the stress intensity: a decreased proportion of the early morphotypes and an increased proportion of the late and post-mitotic morphotypes were observed within three days after the stresses. Similar results were obtained when successive stresses were performed at every subculture. The results also indicated that all stages are not equally stable with morphotypes III and IV being the most stable. The positive effect on the increased shift of these cells from one morphotype to the other by two different stresses firms one of the prediction of the thermodynamic model which states that cellular aging can be considered as a multi-step process which can be speeded up by various external modifications.